Scientific discussion requires, first of all, precise definitions. Also, we have to face the facts. There are at least two points that must be clarified before the discussion.
͑a͒ In the paper, 1 there are no such assertions as ascribed to me in the Comments: "a fundamental flaw exists in the mathematical formulation of the plasma response used in the VALEN code," and "the VALEN formulation gives an incorrect result for the problem of an ideal plasma¼"
The subject of my paper 1 is clearly defined in its title:
"energy principle¼." The first sentence in the Abstract gives its exact identification. This energy principle 2 and "the method of Refs. 14-17" ͑which is stated in Introduction͒ are discussed in the paper. 1 Therefore, the first sentence in the Abstract of the Comment, which appears again at the start of the Comment, must be rewritten without incorrect substitutions. For example, in the following way ͑keeping unchanged the other part of the phrase͒:
"¼a fundamental flaw exists in the mathematical formulation of the energy principle proposed by Boozer ͓Phys. Plasmas 6, 831 ͑1999͔͒ and developed in subsequent papers." Also, the first sentence in the second paragraph of the Comments is incorrect because "the VALEN formulation" is never mentioned in Ref. 1 According to Refs. 3-8 in the VALEN formulation, all of the currents external to the plasma are represented by surface currents located at the position of real walls and active coils. To facilitate the discussion, let me just cite the originals.
An excellent description of the VALEN code is given in Ref. 3 . On page 2170:
"The code models arbitrary conducting walls via a finite element representation using a thin shell integral formulation. This yields a circuit representation of all conducting structures."
On page 2171: "The distributed conducting structure is represented by a collection of simple elements. Within the conducting structure current density is expressed as¼" On page 2175: "An important feature of the VALEN code is that the wall need not be conformal or simply connected."
In Ref. 4 : "The VALEN code ͓15͔ uses a detailed, finite-element circuit representation for the plasma mode, resistive wall, and control coils, and can model arbitrary sensor and coil configurations."
In Ref.
5: "VALEN, a 3D finite-element electromagnetic code, allows detailed modeling of the actual coil and wall geometry in DIII-D."
6: "The effect of real geometry of stabilizing plate is also an important issue, and using VALEN code ͓18͔ we started to investigate the critical beta of NCT plasma with stabilizing plate and vacuum vessel geometry with finite resistivity."
Figures 5b and 7 in Ref. 6 show that, indeed, the real geometry of the wall is treated in the VALEN code, and the currents in the wall are real currents in the real wall. Figure 11 in Ref. 7 ͑image currents generated in a NSTX conducting structure͒ shows that the VALEN code calculates the currents external to the plasma in real geometry, not replacing them "by a surface current located infinitesimally outside of the plasma."
8: "Calculations with the VALEN code were used to estimate the effectiveness of active feedback control of nonrotating external kink modes using the actual HBT-EP coil, wall, and sensor geometry."
The detailed modeling of the actual three-dimensional geometry of passive resistive wall is a well-known merit of the VALEN code, always emphasized at public discussions, meetings, conferences, etc. The VALEN users often show the pictures of the currents calculated in real geometry ͑such as PHYSICS OF PLASMAS 13, 024704 ͑2006͒ the mentioned figures from Refs. 6 and 7͒, so, without difficulties and beyond doubt one can see that, in the VALEN, these currents ͑"external to the plasma"͒ are not replaced by a "surface current located infinitesimally outside of the plasma."
The author of the Comment gives a completely different description and makes this description a starting point for his arguments. Elimination of the false statements in the Comment must be a necessary precondition for subsequent discussions.
Assume, however, that the concept described in the Comment is indeed what must be used with the energy principle proposed by Boozer in Ref. 2 ͑while the VALEN formulation is certainly different͒. Then we see two problems. First, in such a form the concept was never described in the published papers. In particular, the proposed method of finding the current potential ͑which is crucial for the discussed theory͒ is essentially different from that described in Refs. 2, 9, and 10 and other related papers. Second, the proposed method is inconsistent.
It is vital for the proof in the Comment that there is a vacuum gap "between the plasma surface and the surface current." However, the "control surface" was introduced in Ref. 2 with the following explanations: "the control surface lies on the plasma boundary"; "the surface of the plasma, which is also the control surface"; in Ref. 9 on p. 5060, "a control surface, which is essentially the unperturbed, toroidally symmetric plasma surface." The terminology "on the plasma surface" is used in abundance in Ref. 10 ͑more than 15 times͒ and Refs. 11 and 12 which includes explicit mentioning of the "current potential on the plasma surface" on p. 1461 in Ref. 10 , and then on p. 1465, and again the "current potential at the plasma surface" on p. 1465, "current is defined as the surface current on the plasma" on p. 112 in Ref. 11 , and "a surface current flowing on the plasma surface" on p. 1105 in Ref. 12 . On the contrary, the role of the mentioned "infinitesimal distance" ͑which, mathematically, implies the absence rather than presence of the gap͒ was never discussed.
Another important element of the proof in the Comment is the equality b s = b v = b, which must be satisfied "between the plasma surface and the surface current." This element is also new. In Ref. 10 on page 1459 it is stated that the model requires three properties of the least stable plasma mode to design and interpret experiments on wall modes: the normal field distribution on the plasma surface, the parameter s, and the torque parameter ␣. The tangential component of b is not mentioned there. Admission of the prescription b s = b v = b as an element of a new ͑unpublished͒ version of the discussed model brings, however, new questions. First, where do you get b s from? This field must be unknown in the model that assumes from the very beginning that "all of the currents external to the plasma" are replaced by a surface current located infinitesimally outside of the plasma. To find b s as a function of r outside the plasma we must consider the problem in real geometry, with currents induced in the real wall ͑in other words, with actual boundary conditions͒. And when b s is found, we can calculate the necessary integral, which completes the problem. Why then, with b s already known and the problem completely solved, do we need to calculate the imaginary surface currents and the field b v ? If we do not know b s , which must be the case with replacement of "all of the currents external to the plasma" by a surface current just outside of the plasma, the proof proposed in the Comment breaks out.
It may be true that the use of the stability parameter s in Eqs. ͑29͒ and ͑30͒ in Ref. 1 
